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It is mainly on account of the great inertia of water that, while piston speeds
of 500 to 700 ft. per minute are common on steam-engines, and speeds of
over 1000 ft. per minute are regular practice in certain forms of engine, yet
with pumps the mean piston speed of common practice is but 100 ft. per
minute, whilst 250 to 350 ft. per minute represents the limit of general
practice, and higher speeds of 400 to 600 ft. per minute only occur as rare
and special examples. Power pumps are either fitted with fly-wheels or there
is some equivalent weight in the gear wheels or pulley, or there is a uniform
driving torque which maintains their rotary speed uniform. Their actual
piston speed therefore varies from zero to a maximum and back again to
zero every stroke. The relation between the mean piston speed and the
maximum speed is influenced by the length of the connecting rod, but for
almost any practical purpose it is permissible to assume that the rod is of
infinite length, in which case the maximum piston speed is - times the mean
piston speed, or say 57 per cent higher. It is important to remember
therefore that, as all the water velocities are controlled by the piston, the
maximum velocities—for example, through the valves and water passages
—are 57 per cent in excess of the mean velocity as usually calculated from
the total pump displacement.
We can now distinguish between the characteristics of the slow-running
and quick-running varieties of power pumps.
Slow-running and Normal Power Pumps.—These are made in
vertical and horizontal forms, and each barrel is usually single-acting. The
vertical form has the advantage that it occupies very little floor space,
and the horizontal form has the merit of great rigidity and absence of
vibration.
Other considerations are that in the vertical form the whole working
stress falls on the shaft bearing cap and bolts, whilst on the horizontal type
these stresses are borne by the bedplate itself. As regards durability of the
plunger and barrel, the vertical form has the advantage that wear takes place
evenly all round, and that when grit is present it is not so liable to reach the
glands. Due to the weight of the plungers, the wear on glands, barrel, and
plunger on a horizontal pump takes place in a downward direction. Grit,
if present, also settles to the bottom side and still further contributes to
wear.
Single- and double-barrel types are only used for unimportant duties
and the standard form is the treble-barrel, three-throw, or triplex power
pump. The reason for this is fairly obvious. We referred in the previous
section to the great fluctuation of the piston speed during each stroke when
the pump was driven at a uniform rotary speed, and it is clear that a single-
barrel pump would produce a series of somewhat violent pulsations or shocks
in a delivery main alternating with intervals of rest. A double-barrel pump,
with cranks at 180° apart, would produce the same pulsations, but at double
the frequency and without the interval of rest. In a treble-barrel pump,
however, the cranks are set at 120° apart, and the pulsations overlap one

